Abstract. The paper discusses the webometric model for effective acquirement of relevant information from the web that would better separate the useful data from the useless. Our research emphasis has been placed on techniques that would better reflect the semantic content of single pages. Webometrics is purely a quantitative approach to the web, which can be enhanced by qualitative methods and thereby allows us to expand the possibilities of a study problem. Sentiment analysis may be used as a qualitative complement to quantitative approach. This analysis provides a technique of sophisticated analysis of sentences using mathematical and statistical methods and linguistic analysis of text. Extension of the webometric techniques of sentiment analysis methods leads up to a better machine understanding of a web page and its overall semantic meaning. It can be assumed that the designed model will reduce the irrelevant web search results and thereby facilitate user access to the information on the web. The introductory part of the paper explains the concept of the sentiment analysis and the basic functional background of the webometric techniques.
Introduction
Until recently, webometric research has been focused on the evaluation of pages without any previous knowledge. Many of these quantitative studies have focused on hyperlinks. For example, research focused on the issue, whether interlinking between local government bodies in Finland follows a strong geographic, or rather a geopolitical pattern [3] , or a correlation between universities' research and their presence on the web exists [1] . The quality of pages is determined by bibliometric and informetric approaches [4] , [9] . These approaches are very simple and do not reflect the semantic content of single pages.
The volume of information on the web has been growing at a very high rate and becoming a network of heterogeneous data, this makes things difficult to find and is therefore not almost useful. It is necessary to design suitable metric for such volume of information, which would reflect semantic content of pages in the better way. However, the primary task is to define criteria for the quality assessment of found information, and "distance" between relevant information. On this basis, we can design rules for evaluation of semantic content in relation to user's queries.
One of the options for more accurate comprehension of semantic information is to use a sophisticated analysis of sentences using mathematical and statistical methods and linguistic analysis of text (called Sentiment Analysis [6] ).
The knowledge gained will be useful for algorithm design to facilitate user access to the information on the web, and to obtain the public opinion on specific issues above all. The algorithm will be based on current webometric techniques [1] , [2] , [4] , [10] , [11] extended by sentiment analysis [6] , [7] , [8] .
Webometrics
Webometrics is a scientific discipline that studies the quantitative aspects of information resources and their use. Webometrics is based on informetric and bibliometric methods [9] . The information sources that are studied by webometrics are web documents. According to narrow definition, webometrics encompass two basic categories: web link structure analysis and the evaluation of search engines using informetric methods.
Current search engines are based on the idea of citation analysis and impact factor [4] , [9] . This strategy especially excels in queries to a specific case, but when you enter a complex query, it returns a large number of irrelevant links and does not reflect the semantic content of single pages.
Webometrics is used in scientific communication, especially for citation counts (scientometrics) and for analysis of electronic journals and universities websites [5] , [9] . Non-academic parts of the web are rather heterogeneous, therefore; it is difficult, but not impossible to find common webometric characteristics.
In recent years, there have been efforts to apply webometric techniques to nonacademic parts of the web. Google PageRank [4] or Ranking of World Universities [1] are good examples of successful projects. Webometrics in the area of Web 2.0 1 has been mainly used to find information on blogs [2] and for trend detection [10] . In the beginning, it was a simple context analysis based on counting how often searched word was mentioned online. Current research is focused on sophisticated analysis of sentences [7] , [8] , which aims to determine the polarity of the text and the attitude of a writer with respect to some topic.
Several types of techniques have been designed during the gradual development of webometrics: web link structure analysis, web page content analysis, web usage analysis, web technology analysis, etc. The first two mentioned techniques are the most important for our research at this point.
Link Analysis
Link Analysis [1] , [3] , [5] is used to determine the impact of information, documents, pages or organizations on the web, or to determine the online relationships between them. Input data is gathered either from commercial search engines or from research crawlers. The evaluated output can be reported as inlink counts or as a network diagram with nodes representing web sites and arrows between the nodes representing the links between them.
PageRank [4] used by the Google internet search engine is the most reliable and effective link analysis algorithm. The algorithm evaluates the relevance of search result pages by the number of inlinks and by the quality of source of these inlinks. The quality of inlinks has a much higher significance than the number of inlinks.
Web Mention Analysis
Web Mention Analysis [11] is the evaluation of the "web impact" of documents or ideas by counting how often they are mentioned online. Assessment is a combination of several types of methods:
Web Mentions. This method determines the popularity estimation of ideas or documents using reported hit count estimates from commercial search engines. The hit count estimates are the numbers reported by search engines in their result pages as the estimated maximum number of matching pages.
Content Analysis. Content Analysis is a systematic separation into categories, such as the document type, national origins, industrial sector, etc. It is used to reduce the irrelevant search results that have nothing to do with the specific category.
Hyperlink Analysis. Hyperlink Analysis is based on the extraction of information from URLs. This is very useful in Content Analysis because URL extraction can provide information such as the geographic spread or the type of organization that is interested in the document.
Sentiment Analysis
Sentiment Analysis or Opinion Mining enables us to automatically detect opinions from structured but also unstructured data. This involves several research areas such as natural language processing, computational linguistic and text mining. The research in this field originated from the demand of commercial companies, who wanted to know public opinion on price, quality and other features of their products [6] .
Before the massive spread of the Internet, companies had been gaining customer feedback via phone, email surveys or interviews. It was very slow, expensive and annoying for some customers. With the Internet, companies may be able to gain feedback from comments in e-shops, blogs, customer reviews, social networks, etc. These methods of obtaining information are very fast and thanks to that the company that has just launched a major advertising campaign may gain quick public feedback on its impact.
The main goal of sentiment analysis is to identify positive/negative polarity of the text and recognize a subjective/objective impression of the text [8] . As a sub task, analysis is capable to determine the attitude of a writer with respect to some topic. The attitude may express affective state of the author when writing or intended emotional effect which author wishes to present to the reader.
Webometrics + Sentiment Analysis
Current research on Sentiment Analysis has made great strides and is currently used in many industrial applications, such as the analysis of the comments of goods in e-shops [6] or the videos on YouTube [7] . We built our research on the achievements in this area [6] , [7] , [8] , [12] , which we want to use for improvements of webometrics for better accessibility of the web. Webometrics is purely a quantitative approach to the web, which can be enhanced by qualitative methods and thereby allows us to expand the possibilities of a study problem [11] .
Original webometric techniques [1] , [2] , [4] , [10] , [11] improved searching and provided trend detection. However, they are not able to distinguish a polarity of the text, its semantic meaning and the emotional state of the author. Extension of the webometric techniques of sentiment analysis methods leads up to gaining insights into a public opinion with respect to some topic and to a better machine understanding of the text. Better understanding of the content on the web site could have a significant impact on the quality of site evaluation.
The aim of our work is to propose a theoretical model for a more effective way of obtaining relevant information from the web. The model builds on webometrics and starts from the idea that almost any text can be machine-recognized. This idea is supported by current research in sentiment analysis [6] , [7] , [8] , which aims at sophisticated analysis of sentences using mathematical and statistical methods and linguistic analysis of text.
The model provides complete content analysis of crawled pages. The analysis is performed in three phases. The first phase; Webometric Web Mention Analysis, determines some basic information about the document such as the document type, geographic spread, type of organization that is interested in the document etc. and chooses keywords or entire phrases which represent it. The second phase; Sentiment Analysis, determines the polarity and impression of the text and evaluates the selected key words and phrases. The third phase; Webometric Link Analysis, determines the impact of an analyzed document. The next part of the model is a proper citation index that stores the output of the content analysis and allows quick and easy searches with regard to users' queries.
Web 2.0 can serve as a data source for our research because it contains vast amount of information from many different users. Thanks to blogs and social networks; its popularity has been constantly rising and the volume of information has been growing at a very high rate.
Work Plan
Our research should be improving the content representation of a web page and its semantic meaning. There are several important steps leading to the completion of our work. 1. Design an appropriate assessing method of analyzed information that would better separate the useful data from the useless. 2. Propose an appropriate citation index structure and algorithm for the information obtained from it. 3. Create and implement an experimental system for gathering and processing data from Web 2.0, which will be able to verify the theoretical assumptions.
Furthermore, the final model will be used to develop an algorithm which improves the quality of search engines on the principle of webometrics. This will lead to a better machine understanding of user queries and thereby the reduction of irrelevant web search results.
